streama trickle. Residual urine 1 oz. (bimanual expression). Culture: B. proteus. Sp. gr. 1015. Blood urea 48 mg/100 ml, alkali reserve 14 mEq/l. Intravenous pyelography showed an extremely tortuous and dilated right ureter (Fig 3) . Conclusion: Suprapubic pressure was ineffective in emptying the bladder. Further investigation is necessary to determine whether this is due to increased resistance at the bladder outlet or to very free reflux up the right ureter.
Case 3 M C, born in May 1961 with a thoraco-lumbar meningomyelocele. Spitz-Holter valve inserted at the age of 3 months. Urological investigations carried out eight months later. Clinical and laboratory findings: Spontaneous urine streama trickle. No urine was obtained on suprapubic pressure, but reflex bladder emptying took place on stretching the anal sphincter, approximately one ounce of urine being passed. Culture yielded a mixed growth of E. coli and B. proteus. Sp. gr. 1010. Blood urea 45 mg/100 ml, electrolytes normal. Intravenous pyelography showed dilatation of the calyces on the right, whilst a subsequent cystogram revealed a trabeculated bladder with many diverticula, together with dilatation of the posterior urethra. Conclusion: The findings indicated urethral obstruction possibly due to urethral valves. Cysto-urethroscopy was carried out and confirmed this diagnosis, a membrane being found on the posterior urethral wall immediately distal to the verumontanum. The membrane was diathermized. This patient is particularly interesting as he showed both clinical and radiological evidence of bladder activity.
Case 4 S M, born in December 1960 with a sacral meningomyelocele. Defect closed by operation. Urological investigations carried out at 15 months. Clinical and laboratory findings: Spontaneous urine streamoccasionally strong. Residual urine 2 oz. Culture: heavy growth of E. coli. Sp. gr. 1015. Blood urea 38 mg/100 ml, electrolytes normal. Intravenous pyelography revealed right sided hydronephrosis; subsequent cystograms showed a trabeculated bladder with free reflux up both ureters and bilateral hydronephrosis. Conclusion: Occasionally this child passes a good stream of urine and empties his bladder. The findings suggest obstruction at the bladder outlet and it is proposed to carry out cysto-urethroscopy with a view to relieving the obstruction.
Approximately 700 children with meningomyelocele have attended the Children's Hospital in Sheffield over the past five years; 100-150 new patients are seen each year, most of them having a defect in the thoraco-lumbar region.
It must be emphasized that the children studied since January 1962 were admitted as part of a planned investigation and not because they presented with urological symptoms; all of them, however, were found to have imperfect bladder function. This fact, together with the findings that have been described, indicates that urological investigation should begin even earlier than at present.
The intravenous drip necessary at the initial operation of closure of the defect affords a ready means of obtaining a pyelogram, and this may reveal dilatation of part of the renal tract, as in the case of this four-day-old boy (Fig 4) .
By reaching an earlier diagnosis of renal and bladder abnormalities and by the early control of infection and electrolyte imbalance, with operation in appropriate cases, it is hoped to prevent the chronic ill-health and impairment of renal function from which so many of these children ultimately suffer.
Renal Function in Unilateral Hydronephrosis [Abridged]
by Margaret M Platts MD MRCP and J L Williams FRCS (The University ofSheffield, Departments ofMedicine and Urology, The Royal Hospital,
Sheffield)
Other workers have shown that patients with bilateral hydronephrosis usually have a diminished ability to concentrate and acidify the urine (Ericsson et al. 1955 , Earley 1956 , Winberg 1959 , Berlyne 1961 ). The present studies were designed to examine the function ofhydronephrotic kidneys in more detail in patients with a normal internal environment. This has been achieved by comparing the function of unilateral hydronephroses with the contralateral kidneys.
Eleven patients who were not uremic were studied. Nine of them received intravenous infusions of normal saline containing inulin and para-amino-hippurate (PAH) for about three hours before and also throughout the clearance periods. In the other 2, endogenous creatinine clearances were measured without an infusion. Ureteric catheters were passed into each renal pelvis and allowed to drain to remove the reservoir (creatinine) 9-0 79 16-5 80 17-9 78 H = hydronephrotic kidney N = normal kidney of urine in the hydronephrotic sac. Attempts were made to measure inulin or creatinine and PAH clearances, urine pH, osmolality and electrolyte excretion.
These measurements were not accurate when the reservoir of urine in the renal pelvis had not been completely drained. The pelvis was considered to be empty when the volume of urine removed exceeded the volume of the pelvis as measured at operation. When the volume of the pelvis was not known drainage was considered to be reasonably complete when the inulin concentration of the effluent urine had stopped rising and the ratio of the concentration of creatinine or urea to inulin was the same in urine from each kidney.
Complete drainage was achieved in 7 patients. Satisfactory measurements of glomerular filtra-tion rate (G.F.R.) were only obtained in three because leakage of urine around the catheters made results invalid in the others. In these three patients the G.F.R. was considerably reduced in the hydronephrotic kidney (Table 1) . Table 2 shows aspects of renal function which are not dependent on knowledge of the rate of urine formation. Functions are expressed as the ratio of hydronephrotic kidney to normal kidney, so that the equality of function appears as unity. The severity of the hydronephroses was estimated by measurement of the areas of hydronephrotic pelves and calyces on the pyelograms.
Urine was also obtained from 5 patients undergoing retrograde pyelography for investigation of conditions in which it was thought that renal function was not seriously impaired. The ratios of the functions of their kidneys are used to give some measure of the degree of deviation from equality which may be normally expected ( Table 2) .
The 3 patients who were secreting hypertonic urine from the normal kidney produced more dilute urine from their hydronephrosis. In these patients the volume of urine excreted per litre of glomerular filtrate by the hydronephroses was higher than from the normal kidneys. In 2 of the patients who were excreting hypotonic urine from the normal side, the hydronephrosis showed a relative failure to dilute the urine.
In 4 patients the amount of sodium excreted per litre of glomerular filtrate was significantly higher on the hydronephrotic side and these kidneys also produced urine with a relatively low hydrogen ion concentration. The amount of potassium excreted per litre of glomerular filtrate was increased in 5 of the 7 hydronephroses. The filtration fraction (F.F.) was reduced in 2 of the 7 patients. The results from the 4 patients in whom drainage of urine from the hydronephrosis was not complete are also presented (Table 2) . These results are less reliable because the urine draining from the hydronephrosis was obviously not formed at the same time as that from the control kidney. The ratios were calculated from either urine urea or creatinine concentration since the inulin in the sac was possibly diluted by urine present before the infusion began.
These were the patients with the Jargest hydronephroses and the results show the same general changes as in the other patients. Two showed an increase in the amount of sodium and water excreted per litre of filtrate and a marked reduction in hydrogen ion concentration and osmolality. In the other 2 sodium excretion was not increased in the hydronephrosis. All 4 had a reduced filtration fraction. One patient had to have ureteric catheters left in situ for twenty-four hours. During this period the diminished water and sodium reabsorption from the hydronephrosis continued (Fig 1) .
It is concluded that the hydronephrotic kidney often has a decreased ability to concentrate and dilute the urine and that its ability to reabsorb sodium and secrete hydrogen ions may be impaired. These are generally regarded as functions of the distal tubules and collecting ducts. Destruction or damage of these obviously occurs in hydronephrosis when medullary tissue is des- troyed. However, damage to loops of Henle dipping deeply into the papillm would interfere with the countercurrent process responsible for raising the osmotic pressure in the medullary tissues and urine. This would also be expected to reduce the amount of water and sodium reabsorbed from tubular fluid. The high rate of excretion of potassium is rather surprising. If the mechanism by which sodium is reabsorbed in exchange for hydrogen ions in the distal tubule is not functioning efficiently it might have been expected that exchange of sodium for potassium would also be decreased, causing a reduced excretion of potassium per litre of filtrate. The increased excretion, therefore, may be due to impaired reabsorption in the proximal tubules rather than increased secretion. The many causes of increased frequency are well known. I shall confine myself to those around the bladder neckthe bladder neck syndrome, urethro-trigonitis, and the 'female prostate' described by Moore (1960) . In 1575 Ambroise Pare described diseases of the bladder neck in women causing obstruction. With the advent of the microscope Virchow (1853), Von Brunn (1883), Tourneux (1888) and Albarran (1909) advanced the theory of glandular hyperplasia, in some respects similar to prostatic hyperplasia, as the cause of this obstruction. In 1880 Skene described the para-urethral ducts now bearing his name.
In 1943 and 1948 Huffman described the development of gland-like tubules about the female urethra. They appeared first as solid buds in the 50 mm foetus and then as branched glands in the 120 mm foetus. The position of opening of the ducts of these glands is somewhat disputed. Charles Eberhart (1958) maintains that they open about 5 mm in front from the external urethral meatus at 5 and 7 o'clock. They then run proximally in the submucous tissue as far as the bladder neck, lying superficial to the internal sphincter. He demonstrates them by means of a fine probe alongside the resectoscope and then deroofs them. He was most convincing about this when I discussed it with him. I have not been able
